Assessment of Contour Fusion Method for Auto-Contouring of Head and Neck CT Images

Objective
Atlas-based auto-contouring uses deformable image registration (DIR) to map contours from an expert atlas to a patient image and has been shown to save time and improve consistency in contouring [1] . The use of multiple expert atlases, together with a method to fuse the contours, can further improve segmentation accuracy and robustness to anatomical variability [2] . Differences between contour fusion has been studied extensively on brain images [3] . However, the brain is fairly constrained and the structures in Head and Neck CT images are likely to present a greater variability in shapes and sizes. Hence, differences between contour fusion methods should be assessed on Head and Neck images. 
Conclusions
Both contour fusion methods improve over the single fixed atlas for all structures. The performance of STAPLE was slightly better than MV for most structures. STAPLE also produced slightly lower variability across patients. We conclude that contour fusion can improve autocontouring result, and STAPLE is marginally better than MV in H&N contouring.
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